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ABSTRACT 

In this paper we present a high-resolution spectroscopic analysis of the chemi- 
cally peculiar star HD 207561. During a surve y prog ramme to search for new roAp 
stars in the Northern hemisphere, Joshi et al. (200q) observed significant photomet- 
ric variability on two consecutive nights in the year 2000. The amplitude spectra of 
the light curves obtained on these two nights showed oscillations with a frequency of 
2.79 mHz [P~6-min]. However, subsequent follow-up observations could not confirm 
any rapid variability. In order to determine the spectroscopic nature of HD 207561, 
high-resolution spectroscopic and spectro-polarimetric observations were carried out. 
A reasonable fit of the calculated Hp line profile to the observed one yields the effective 
temperature (T e g) and surface gravity (log g) as 7300 K and 3.7 dex, respectively. The 
derived projected rotational velocity (v sin i) for HD 207561 is 74 km s -1 indicative of a 
relatively fast rotator. The position of HD 207561 in the H-R diagram implies that this 
is slightly evolved from the main-sequence and located well within the (5-Scuti insta- 
bility strip. The abundance analysis indicates the star has slight under-abundances of 
Ca and Sc and mild over-abundances of iron-peak elements. The spectro-polarimetric 
study of HD 207561 shows that the effective magnetic field is within the observational 
error of 100 gauss (G). The spectroscopic analysis revealed that the star has most of 
the characteristics similar to an Am star, rather than an Ap star, and that it lies in 
the (5-Scuti instability strip; hence roAp pulsations are not expected in HD 207561, 
but low-overtone modes might be excited. 

Key words: stars: individual: HD 207561 stars: magnetic fields stars: oscillations 
stars: variables: others. 



1 INTRODUCTION 

In contrast to normal stars, the chemically peculiar (CP) 
stars are identified by the presence of abnormally strong 
and/or weak absorption lines of certain elements in their 
spectra. The two sub-groups of CP stars namely Am 

* The present work is based on the analysis of data collected 
with the Russian 6-m telescope BTA operated by the Special 
Astrophysical Observatory of the Russian Academy of Sciences 
(SAO RAS) 

f E-mail: santosh@aries.res.in 



(metallic-lined) and Ap (A-peculiar) are important aster- 
osesmic tools because some members of these classes show 
multi-periodic pulsational variability. The Am stars which 
are non-magnetic in nature are mostly found in short pe- 
riod binary systems with orbital periods between 1 to 10 
d, ca using synchronous rotation with vsmi 120 kms -1 
(Abt[2009). Now many Am stars are known to exhibit low- 
amplitude, multi-periodic variability with period rang e 0.25 
to 7 hrs i.e . similar to the J-Scu ti variables (Joshi et al. l2003l . 
I200rj , l2009l : Smalley et al. 1201 if ). The Ap stars showing mag- 
netic field strengths of the order of kilogauss (kG) exhibit 
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variability of periods in the range 5 to 21 min with Johnson 
B amplitudes < 8 mmag and spectroscopic radial v elocit y 
variations of 0.05 to 5 kms" 1 (Kurtz, Elkin & Mathvs lioolSh . 
are known as rapidly oscillating Ap (roAp) stars. There is 
no clear correlation between photometric and spectroscopic 
pulsation amplitude in roAp stars but the pulsation signal 
can be detected in spectroscopic observations wit h no d e- 
tection in the photomet ry (H atzes & Mkrtichian l|2004h - 
P CrB; Kochukhov et al. l| 20091) - HD 75445). The roAp stars 
possess strong abundance of rare earth elements (REE) and 
almost all of them show ionization disequilibrium for Pr and 
N d. Cur rently, about 46 such candidates are known (Joshi et 
al. l2012h . The light curves of many roAp stars show a double 
modulation. Such modulation in these stars is explained by 
the oblique pulsator model fKurtz [l982l ). According to this, 
the pulsation axis is aligned with the magnetic axis, which is 
itself inclined to the rotation axis. As the star rotates the ob- 
server views the pulsation modes from an aspect that varies 
with rotation. Treating the combined effects of rotation and 
magne tic field on the pulsation modes, Bigot & Dziembowski 
(2002) proposed the revised pulsator model where the pul- 
sation axis lies in between the rotation and magnetic axis. 
In the framewo rk of the modified oblique pulsation model, 
Bigot & Kurtz (2011) presented a theoretical and analytical 
study of the light curves associated with dipole (I — 1) pul- 
sations of roAp stars. Excitation of pulsations in pulsating 
Am and roAp stars is governed by the re-mechanism oper- 
ati ng in the par tial hy drogen ionization z one (B almforth et 
al. l200ll ; Cunha l2002fc Vauclair & Theado [2004 ) . There are 
a few Ap stars which show pulsa tion periods in t he ran ge of 
5-Scuti stars (Kurtz et al. 120081 ; Gonzalez et al. |2008h but 
not a single Am star is known to date where rapid oscilla- 
tions are observed. Therefore, the pulsations in Am and Ap 
stars are important astrophysical tools to study the complex 
relationship between stellar pulsation and magnetic field in 
the presence of atmospheric abundance anomalies. 

The "Nainital-Cape" survey was initiated in 1999 be- 
tween Aryabhatta Research Institute of Observational Sci- 
ences (ARIES), Nainital and the South African Astronomi- 
cal Observatory (SAAO), South Africa. The main aim of this 
survey project was to search and study for such Ap and Am 
stars which are pulsationally unstable. The ma jor re sults of 
this s urvey were p ublished by Martinez et al. (|200ll ); Joshi 
et al. (|20oisLl200gh . 

Based on published Stromgren photometric indices sim- 
ilar to those of the then known roAp stars, we selected 
HD 207561 as a target star in the year 2000 (JD 2451832) 
to search for rapid photometric variability on a time scale 
of 6 to 16 min. The time-series series photoelectric photom- 
etry of this star obtained on two consecutive nights showed 
an apparent phot ometric variability with a period ~ 6 min 
(Joshi et al. [2006J). However, subsequent follow-up observa- 
tions over a period of eight years did not confirm any such 
rapid variability. Therefore to establish the spectral classifi- 
cation and magnetic nature of HD 207561 we subjected it for 
high-resolution spectroscopic and spectro-polarimetric ob- 
servations. In this paper we present the spectroscopic analy- 
sis of this star. The paper is organized as follows: In Sec.[2]we 
discuss the various astrophysical parameters calculated from 
the standard relations. The observations and data reduction 
procedure is described in Section [3] The spectroscopic data 



analysis is presented in Sec. [4] Finally, we discuss and con- 
cluded our results in Sec. [5] 



2 HD 207561 

The star HD 207561 (« 2 ooo = 21 48 16; 5 20 oo = 54 23 15, V 
= 7.84 mag) is classified as F0 III/F0 IV (01sen ll983t ). The 
Stromgren indices of this star are 6 — y = 0.142, mi = 0.220, 
d = 0.820 and = 2.825 (Hauck & Mermilliod fl99cl ) . From 
the calibrations for A-type stars given by Crawford i|l979h . 
we derive E(b-y) = 0.018, 8m = -0.022 and Sc = -0.003. 
The Smo and Sco indices indicate strong line blocking in the 
u and v filters and are typical o f stro ngly peculiar Am and 
Ap sp ectra. Co wley fc Cowley l|l965h ; Bertaud & Floquet 
l|l974h ; Nicolet (|l983l ) classified this as a marginal] Am star. 

An apparent pulsation period of 6 min observed on two 
consecutive nights made HD 207561 an interesting object for 
the further study. The knowledge of the stellar parameters 
allows us to clarify the general view on the nature of the 
studied star. Therefore, we estimated the astrophysical pa- 
rameters for HD 207561 using the Stromgren and Geneva 
indices taken from the SIMBAD database. 

The galactic coordinates of HD 207561 (Z = 98.2598° 
and b = 0.5360°) imply its location near the galactic plane. 
Taking into account the trigonometr ic par allax of HD 207561 
TV = 8.57 ± 0.56 mas (van Leeuwen 120071 ) a non-zero inter- 
stellar extinction is expected. This value can be determined 
using the three inde pende nt methods. The calibration of 
Moon & Dworetsky (|l985l ) using Stromgren indices gives 
E(b -y) = 0.018 and hence E(B - V) = 0.026. The equiv- 
alent width of the interstellar Na Dl line, available in our 
Ec helle s pectrum gives E(B - V) = 0.050 (Munari & Zwit- 
ter Il997f ). The value of E(B — V) derived from reddening 
maps of Lucke l|l978l ) is 0.070 is thought to be overestimated. 
Due to the higher accuracy of the first two methods, for the 
present study we adopted an average value E(B—V)— 0.038. 
This corresponds to an interstellar extinction Ay = 0.118 
mag. 

The effective temperature of HD 207561 could be de- 
termined from the available photometric data. Based on 
the Stromgren system two types of calibrations were im- 
plemented through the TempLogg programme (Stutz et al . 
120021 ). From the calibration of Moon & Dworetsky (|l985T ) 
the derived value of effective temperature, gravity, abso- 
lute magnitude and metallicity are T" e // = 7908 ± 193 K, 
log p = 4.17 ± 0.10 dex, M v =2.52 mag and [M/H] = 0.22, 
respectiv ely. T he calibration of Napiwotzki, Schoenberner & 
Wenske (|l993T ) gives the value of T eff = 7650 ± 150 K and 
log g = 4.07±0.10 dex. The photometric data in Geneva sys- 
tem were also used to derived these b asic p arameters. Ap- 
plying the calibration of Kunzli et al. (1997) on the Geneva 
system, the derived parameters T e //, \ogg and [M/H] are 
7884 ± 80K, 4.59 ± 0.06 dex and 0.19 respectively. We note 
that these calibrations are slightly less reliable for stars with 



1 The marginal Am stars are those for which the difference be- 
tween the spectral type determined from the Call K line and 
from the metal lines is less than 5 spectral subclasses. If the dif- 
ference is more than 5 spectral subclasses then they are refereed 
as classical Am stars. 
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Figure i?^The location dr 9 HD 20 | 7^!3t\ in the? H-R diagram is 7 ^ 
shown by a triangle. The filled circfes^and open circles indicate 
the locations of pulsationally stable and unstable modes for roAp 
stars (Cunha l2002h . respectively. Two vertical lin es sho w the 
boundary of the 5-Scuti instability strip (Turcotte 2000). The 
star HD 207561 resides well within the main sequence region of 
the (5-Scuti instability strip. 



peculiar abundances and stratified atmosp here th an for nor- 
mal stars. However, Smalley & Dworestsky (1993!) concluded 
that values for T e // and log<? determined from photome- 
try are extremely reliable and not significantly affected by 
metallicity. Therefore we can assume that the average pho- 
tometric value of effective temperature and surface gravity 
are 7814 K and log g = 4.07, respectively. The spectroscopic 
determination of these parameters is described in Sec. 14.11 
The bolometric co rrecti ons(-BC) from interpolation in 
the tables by Flower (|l996l ) is estimated as BC = 0.031 
for T eff = 7815 K and BC = 0.035 for T eff = 7300 K. 
The lower value of T e / / corresponds to the temperature es- 
timated from fitting of hydrogen line H,g. The revise d HIP - 
PARCOS parallax n = 8.57 ± 0.56 mas (van Leeuwen [20071 ) 
and an interstellar extinction Av ~ 0.118 mag resulting 
the absolute magnitude Mv=2.39 mag. The luminosity pa- 
rameter log(L*/L ) for HD 207561 is 0.91 mag. Using the 
standard relation the calculated mass and radius of the star 
are M = 1.65 Mq and R = 1.59 Rq, respectively. The lower 
temperature (T e f / = 7300 K) yields the larger value for the 
radius (R — 1.82 Rq) and smaller value for the surface grav- 
ity (log g = 4.18). These basic parameters are well within the 
range of the J-Sct and roAp stars. The location of the star 
in the H-R diagram is shown in Fig. [1] The open circles in 
the figure indicate the predicted frequencies for pulsation- 
ally unstable rapid oscillation modes while the p ulsati onally 
stable modes are shown by filled circles (Cunha [2001 ). The 
evolutionary track^j of masses ranging fr om 1 .5 to 2.4 Mq 
are also plotted (Christensen-Dalsgaard Il993l ). From Fig. 
[1] it is evident that HD 207561 is slightly evolved from the 
main sequence and lies well within the 5-Scuti instability 
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Figure 2. Two sections of Echelle spectrum of HD 207561 with 
identified lines. 



strip. Therefore, HD 207561 might exhibit pulsations simi- 
lar to 5-Scuti type variables. 



3 OBSERVATIONS AND DATA REDUCTION 

Due to its potential asteroseismic importance, HD 207561 
was observed in both the spectroscopic and spectro- 
polarimetric modes. The following sub-sections briefly sum- 
marize the details of the observation and data reduction 
procedure. 



3.1 High-resolution Spectroscopy 

High-resolution spectroscopic observations were carried out 
from the 6.0-m BTA telescope at the Special Astrophysi- 
cal Observatory, Nizhny Arkhyz, Russia (SAO). The first 
spectroscopic data were obtained on 17 November 2008 
(JD2454788.104) with a high-resolut ion N asmyth Echelle 
Spectrometer (NES) (Panchuk et al. [2009) installed on a 
Nasmyth platform. A single ThAr reference spectrum, ob- 
tained immediately after the target star spectra were ac- 
quired for wavelength calibration purposes. The data re- 
duction procedure consists of bias subtraction, flat-fielding, 
stray light correction and recognizing of spectral orders with 
further extraction of them. All listed procedures are imple- 
mented in a set of IDL routines called REDUCE (Piskunov 
& Valenti |2002| ), and have been executed in a semi- 
automatic mode. The final one-dimensional spectrum covers 
the wavelength range from 4460 to 5930 A, with a signal- 
to-noise ratio of about 150. The mean resolving power of 
spectrometer R = 39000 at that observational setting was 
determined from the Th-Ar lines. The continuum normal- 
ization was done with the IRAF0 task continuum. Fig. [2] 
shows two parts of the normalized spectrum where the var- 
ious elements are listed. The broadening of the various lines 
show the clear indication of fast rotation in HD 207561. 



3 IRAF is distributed by the National Optical Astronomy Obser- 
vatories, which are operated by the Association of Universities for 
Research in Astronomy, Inc., under cooperative agreement with 
the National Science Foundation. 
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Figure 3. The polarized spectrum of HD 207561. A scaled and 
shifted up Stockes' V parameter V/I= I\ - is / I\ + is, where 
7i and I2 are the intensity of right and left circularly polarized 
spectrum, respectively, is also plotted. Gray and black profiles are 
circularly polarized stellar spectra. For individual lines designa- 
tion of an ion and Lande factor is written. 



3.2 Spectro-polarimetry 

A strong global-scale magnetic field is an intrinsic property 
of most of roAp stars. To test whether HD207561 might 
be an Ap star, and hence exhibit rapid oscillations, as po- 
tentially observed by Joshi et al (2006), we searched for 
evidence of a magnetic field in HD 207561. The long-term 
usage of the above mentioned telescope together with the 
Main stellar spectrograph (MSS), equipped with circular po- 
larization analyzer, confirm its ap plicability for such kind of 
searches (Kudryavtsev et al. 12009 ). MSS of BTA is along-slit 
spectrograph equipped with circular polarization a nalyze r 
that is combined with an image slicer fChountonov |2004 ). 
The analyzer has a rotatable quarter-wave plate that is able 
to take two fixed positions corresponding to the angles 
and 90° relative to the birefringence crystal. The spectra 
were taken with a EEV CCD detector (4600 x 2048 pix- 
els size). The mean resolving power of spectrograph was 
about 15,000. Each scientific exposure actually consists of 
two subsequent frames when the quarter-wave plate had op- 
posite orientation. We obtained three Zeeman spectra, one 
on 21 May 2011 (JD2455702) and other two on 22 July 2011 
(JD2455764). The time interval between first two spectra 
was enough to detect magnetic field in the case of prob- 
able long-term variability. The log of spectro-polarimetric 
observations is given in the Table [T] The data reduction of 
spectro-polarimetric data was performed by means of a set 
of routines Zeeman written in SAO by D. O. Kudryavt- 
sev for the ESO MIDAS system. The sequence of reduction 
stages is similar to the reduction scheme for echelle spectra 
except for some differences caused by a long-slit character of 
the data. For the illustrational purposes we show the polar- 
ized spectrum of HD 207561 in Fig. |3] The value of Stokes 
parameter is rather small, hence we scaled it by a factor 
5 and shift upward. SNR of the spectra was high and due 
to zero magnetic field, polarized spectra are practically not 
resolved. 



Table 1. Spectro-polarimetric observational log of HD 207561. 
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4 SPECTROSCOPIC ANALYSIS 

4.1 The Stellar Parameters 

In order to find the effective temperature and surface gravity 
of HD 207561, the fitting of synthetic profile of hydrogen line 
H^ to the observed spectrum was also used, additionally to 
the photometric methods listed in Sec. 2. The Synth 3 pro - 
gramme code writen by O. Kochukhov (Kochukhov 120071 ) 
was used to compute the grid of synthetic spectra in the 
range 4780-4930 A. This code compute the synthetic spec- 
tra in the LTE regime. The Kurucz's model of stellar atmo- 
sphere wi th c onvection were computed with Atlas9 code 
(Kurucz[l993|). The list of lines from Vienna Atomic Line 
Database (Piskunov et al. 1 19951 ; Kupka et al. 1 19991 ) acted 
as input for the further spectrum synthesis. The computed 
spectra were then compared with an observed spectrum of 
HD 207561. The best fit was achieved with the parame- 
ters set: Teff = 7300 ± 250 K, logg = 3.7 ± 0.1 dex and 
[M/H] = +0.2. The upper-panel of Fig.g]shows the best fit 
between the observed and synthetic spectrum and the lower 
panel shows the residuals of the fit. 

4.2 Chemical Abundances 

The presence of high over-abundances of rare earth elements 
is one of the known characteristics of the roAp stars. The 
difference by more than 1 dex between abundances measured 
from first two ionized states of Nd, Pr and other REEs is an 
another important property of these stars. It is believed that 
doubly ionized ions of REEs are formed in hi gher layers of 
a stellar a tmosp here (Ryabchikova et al. |2004| ; Kurtz, Elkin 
& Mathvs l2007h . 

The projected rotational velocity of HD 207561 is 
vsini = 74 + 5 kms -1 and indicates a short rotation pe- 
riod. Our analysis of the available spectra showed the clear 
presence of lines of Fe, Cr, Mg and some other elements 
are present in the blends. Comparing the observed spec- 
tra with those calculated with the Synth3 code, we deter- 
mined the abundances of 14 elements. Assuming the micro- 
turbulence velocity £, m icro = 2 kms -1 , we have been used 
the method of synthetic spectra to fit the observed profiles. 
Our choice of £ m icro is based on the unknown nature of the 
star, ^micro = 2 kms -1 is more typical for chemically pe- 
culiar Ap stars, while the metallic-line stars usually have 
the higher velocities. However, £ m ; C ro = 2 kms -1 is a good 
approximation for many of Am stars. 

The results of measurements are presented in Table [3] 
and shown graphically in Fig. [5] These results are based 
on the assumption of the effective temperature and surface 
gravity values as they were obtained from spectroscopy. It 
can be seen from Table [3] that C, O, Ca and Sc shows a 
mild deficiency while the other elements have excess of abun- 
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Figure 4. The comparison of observed profile of Hp line (gray 
line) with synthetic one (black line) computed for effective tem- 
perature 7300 K, surface gravity 3.7 dex, and metallicity +0.2. 
The bottom panel show the residual of the fit. 



dances, compared to solar values. Such an abundance pat- 
tern is typical for metallic-line stars. However, it is not so 
clear if we take the atmospheric parameters derived from 
photometry. In this case the most of individual abundances 
will increase by about 0.2-0.3 dex and all Am star attributes 
will disappear. In available spectra we cannot find any sig- 
nificant lines of REEs but the modeling of a few Nd lines 
from the structure of blends confirm near-solar abundance 
of this element. So, we can conclude that HD 207561 is most 
probably an Am star with mild chemical peculiarities or nor- 
mal A star. The absence of significant anomalies typical for 
magnetic CP stars reject the assumption about its magnetic 
nature. 



4.3 Magnetic Field Measurements 

Our measurements of the effective longitudinal magnetic 
field of the star were made by means of the classical method 
where a value of B c is determined from the relation 



AX 



9.34 x 10- 13 x X 2 x g 



■= [G]. 



(1) 



In this equation AA is the difference between the position of 
the same line in right and left circularly polarized spectra, 
Aq is a wavelength of a line in intensity spectrum and g is 
the mean value of Lande factor. We have used the value of g 
as 1.23, approximately equal to averaged value of individual 
Lande factors of lines in selected spectral range (Romanyuk 
1 19841 ). Some of the authors used slightly different value (1.21 
or similar) for the same purposes that is not crucial for the fi- 
nal result. Individual positions of separate lines in polarized 
spectra were measured using the center-of-gravity method. 
Results of the magnetic measurements are presented in Ta- 
ble n 

On the night of 21 May 2011 we observed Arcturus and 
a 2 CVn as zero-field and magnetic standard, respectively. 
The respective derived longitudinal field for these stars are 
205±50 G (n=249 lines) and 950±68 G (n=133 lines). The 
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Figure 5. Derived atmospheric abundances fo r 14 e lements rel- 
ative to the Sun (Asplund, Grevesse &; Sauval l2005t) . 



Table 2. Results of the measurements of effective longitudinal 
magnetic field of HD 207561, n is the number of lines used for 
the analysis. 



JD 


B c ±cr 


n 


2450000+ 


G 




5702.506 


-62 91 


65 


5764.342 


70 93 


57 


5764.508 


45 124 


57 



value of magnetic field in a 2 CVn is corrected for instrumen- 
tal non-zero polarization measured from Arturus. Within 
the error our measured value is close to the predicte d valu e 
of B e for a 2 CVn i.e. about 900-950 G (Wade et al. l2000l ). 
Further, two standard stars HD 158974 and /3 CrB were also 
observed on night 22 July 2011. The measured longitudinal 
field of the first, zero- field standard, star is + 50 G (n = 305 
lines). Polarized spectra of the well-known magnetic star /3 
CrB shows the Zeeman shift corresponding to the longitudi- 
nal magnetic field B e = -170+50 G (n = 240 li nes). For this 
star at rotational phase 0.27, Wade et al. (|2000l ) predicts the 
field of about —100 G. The measured longitudinal magnetic 
field (corrected for instrumental polarization) in HD 207561 
is given in Table [2] From the Table we can conclude that 
the star HD 207561 does not exhibit any magnetic property. 



5 DISCUSSIONS AND CONCLUSIONS 

The transient photometric variability observed on two con- 
secutive observing runs placed HD 207561 in the category 
of potentially interesting variable stars. For the "Nainital- 
Cape" survey we observed each candidate star for a dura- 
tion of 1-2 hr that is sufficient to reveal the roAp-like os- 
cillations in any single photometric night (Martinez et al. 
l200ll) . Therefore, 3 to 4 candidate stars could be monitored 
on a particular night. On the two nights when the photo- 
metric variability of 6 min was observed in HD 207561, a 
well known roAp star HR 1217 was als o monitored under a 
multi-site campaign (Kurtz et al. l2002h . The top two panels 
of Fig. [6]show the amplitude spectra of HD 207561 while the 
bottom two panels show the amplitude spectra of HR1217 
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Figure 6. The B-band amplitude spectra of HD 207561 and 
HR1217 obtained on two consecutive nights. HR1217 is a well 
known multi-periodic roAp star and has one pulsational frequency 
at 2.79 mHz, the same frequency observed on the two time-series 
data sets of HD 207561. The frequency spectra of both the stars 
show a prominent peak with night-to-night amplitude modula- 
tion. 



Table 3. Abundances of HD 207561 as determined for the case 
of T e ^=7300 K and log g=3.7 dex is listed in the second col- 
umn. The third column is the difference in abundances between 
the photometric and the spectroscopic sets of parameters. For 
the comparison the abundances of the solar atmosphere is also 
presented (Asplund, Grevesse & Sauval I2005T) . 
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HD 207561 
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log N e i /Ntot A 1c 


HD 207561 

gA r ei /A r tot(7300 - 7815) 


Sun 
log(iV/jVtot) 


C i 


-3.78 ±0.10 
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Na I 


-5.22 ±0.19 
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-4.23 (:) 


0.13 


-4.53 


Ca I 


-5.69 ±0.24 


-0.02 


-5.73 


Ca II 


-5.68 (:) 


-0.10 


-5.73 


Sc II 


-8.74 ±0.10 


-0.34 


-8.99 


Ti I 


-6.26 ±0.37 


-0.10 


-7.14 


Ti II 


-6.69 ±0.29 


-0.25 


-7.14 


Cr I 


-5.97 ±0.07 


-0.15 


-6.40 


Cr II 


-5.88 ±0.09 


-0.21 


-6.40 


Fe I 


-4.09 ±0.15 


-0.20 


-4.59 


Fe II 


-4.07 ±0.10 


-0.15 


-4.59 


Ni I 


-5.23 ±0.18 


-0.18 


-5.81 


Y II 


-9.47 ±0.09 


-0.16 


-9.83 


Ba II 


-9.00 


0.0 


-9.87 



on the same nights. The noise levels in the amplitude spec- 
tra of both stars are comparable to each other. HR 1217 is a 
multi-periodic roAp star where seven frequencies have been 
detected close to 2.69 mHz and one of them correspond to 
2.79 mHZ. On those two particular nights, HD207561 ap- 
peared to show similar rapid oscillations. 

In an attempt to confirm the presence of rapid oscil- 
lations in HD207561, we observed the star again on many 
nights between 2000 and 2008. Fig. [7] shows the samples 
of pre-whitened amplitude spectra of HD 207561. In none of 
these observations we see any indication of rapid oscillations 
near to frequency 2.79 mHz. The observations were carried 
out with the same instrument, a three-channel photo-electric 
ph otome ter used in the "Nainital-Cape" survey (Ashoka et 
al. l200ll ). Generally, the observations were done in single- 
channel mode but on some occasions a nearby faint com- 
parison star was also observed in the second channel, to 
test whether this might have been an instrumental effect in 
both channels. However, the amplitude of variation in the 
second channel was less than 2 mmag and no coherent pul- 
sations were seen in the data of the comparison star (Girish 
2005). In order to test for a positional dependence of the 
instrumental noise we pointed the telescope at declination 
of HD 207561 and the observations were acquired at same 
hour angle range but with the photometer dark slide shut. 
In this test we did not notice any periodic variations in the 
dark counts. The electronics used in the photometer and 



alignment of its optical elements were also checked and did 
not find any irregularities in the instruments. 

By the means of the high-resolution spectroscopic ob- 
servations we found that the effective temperature, surface 
gravity and rotational velocity of HD 207561 are 7300T250 
K, 3.7±0.1 dex and 74±5 kms -1 , respectively. The abun- 
dance analysis shows that HD 207561 has small under abun- 
dances of the Ca and Sc and mild over-abundances of iron 
peak elements that are the characteristic of the Am stars. 
It can be seen from Table [3] that C, O, Ca and Sc show a 
mild deficiency while all other elements have excess of abun- 
dances. Such elemental abundances are generally found in 
Am stars. Hence we conclude that HD 207561 is most prob- 
ably an Am star with mild peculiarities. 

The spectro-polarimetric analysis indicates that, within 
the observational error of 100 G, HD 207561 is a non- 
magnetic star; another support for the Am classification. 
The location of HD 207561 in the H-R diagram shows that 
the star is slightly evolved from the main sequence and posi- 
tioned well within the 5-Scuti instability strip. Hence, as an 
Am star, we would not expect HD 207561 to exhibit high- 
overtone pulsation like the roAp stars (and we therefore con- 
clude that the 2000 detection was spurious), but it might 
exhibit low-amplitude 5-Scuti pulsations. Our photometric 
observations were optimised for detecting rapid oscillations, 
so we are not able to comment on the latter possibility with 
the data in hand. It would be interesting to further monitor 
HD 207561 for such oscillations in future. 
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Figure 7. Samples of the pre-whitened amplitude spectra of HD 207561. The vertical dashed line indicate the frequency where photometric 
variability of ~ 6 min was detected on two consecutive nights of year 2000. Each panel contains the Fourier transform of an individual 
light curve, covering a frequency range of to 5 mHz, and an amplitude range of to 4 mmag. The date of the observation in Julian 
date (JD 245000+) and the duration of observations (t in hours) are mentioned in each panel. 
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